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(54) (57) U yqTPO«CTB0 flJlfl BypEHKH 
CKBAKHH C orjHOBPEMEHHOB OBCAnKOll, 
BKJDOHAOTee CypOBVio Konomfy c aaK- 
penneHHbw b ee HKOTcft nacTM hopoao- 
paapymaiMUKM HHCTpyneHTOM h pa9MeB;eH- 
Hy» KOHafeHTpHMBo eft o6can«yw KonoH- 
By, oTHH^aiocmeecH tcm, 
vro, c uentw iioDhnneHHH npoHSBOflH^ 
TeroHOCTH eypcHHK nyreM yBejrnweWfw 

CKOPOCTH BfclHOCa MaCTMU HlnaMa 33 

ciier yMCHbfflemw .90IIM pasMWBa 3aTpy6- 
Boro npocTpaHCTBa oOcanHOft iconovmi, 
o6caAHa« KOJioMHa BunoJiHeHS c npo- 
pesbw B«oJib ee oCpasyiomcfl, a ycT- 



poAcTBO cKaCjce.HO onopHUM cxaKaMOM, 
pasMei^eKHbSM KOHuenTpH^Ho c BHeuiHeft 
CTopOHU 06CaAH0ft K0J10HHbI> KapeTKofl 

c pasjKHMitMMH sjieMeMTaMH H ynopOM, 
jTotKOM, aaKpenneHHWM b sepxHett 
j^acTH KapeTKM, M samHTHbtMH itnaHKaMH. 
npKKpenneKKUMH k HMXHett qacTK Ka- 
peTKH c BHcnxHeft H BHyrpeKKeft cropo- 
HM o6caMH0ft KonoHHU B MecTe npope- 

3H« npH 3TOM paaXHMHfcie SJieMeHTbl 

KapeTKH pasMes^efoi b npopesH c bos" 
MOXHOCTbio nepcMeneHHH k oOpasoBaHHJi 
^em npM BsaHMOAcftcTSHH ynopa Kaper- 
KK c oaopHW< cTaKaHOH, a saiuHTHMe 
nnanKH ycTaBoaneHhi c BosMOXMOcTbio 
repMeTH3aAHH q^jnt. 

2. ycTpottcTBo no n,1, o T ii' w- 
sawme^cK Ten, ^to baohb 

IipOAOJlbHoA npopeSH o6caAH0ft KOAOHHhi 

BwncnHCHW nonepeiHwe HaApesw, pac- 
noJiomeHHtse no o6e ec ctopohm. 

3, ycTpoiicTBO no nn.1 M 2, o T- 
ji H ^ a w m e e c « reM, ^to paa- 

3KHMHUe 3JieMeHTW BWnOJl»eHM D BHAe 
pO AHKOB . 
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HaoepereHne othochtch k ropKOMy 
neny, a hnchmo k eypeiiHio cKBajrMH 
a nopona>c, nepCKpwTbnc csepxy toji- 

mef! pMXJTWX OTJlOXeHHft. 

UejIblO M306p<iTeHHJl HBHReXCR noBM- 
memie npoM3BOAHTenf>HOCTH 6ypemiH 
nyrftM yBerm^eHMft ckopoctm BMHOCa 
vacTHu BuiaMa 3a cmct yMeHbmeHHK so- 
Hw pasMWBa 3aTpy6Horo ni>ocTpaHcTBa 

oCcaAHOM KOJlOHHhl. 

Ha (J)Mr. 1 M *Hr.2 npeACTasxieflo 
ycTPoftcTBO ^ AByK iipoeKiiMHx^ o6-- 
opfft BHAi Ka *Hr.3 - paapes ycrbc- 
80ft qacTM ycTpoftCTBa; na - 
ceqeKHc A-A Ka *Hr-3; wa 4>rtr.5 
ceneitHC B-B Ha 4)Kr,A; na 4»Hr.6 h 
^)Hr,7 oOcaAnan KonoHHa C itpOAOJibHOft 
npopesbio H nonepe^iHMMH HaupesaMH^ 

BapnaHTfal BMnOJTHCHHH. 

yCTpoftCTSO AJIH 6ypeHMH CKBaJCHH 
C OflHOBpeMCHBOfl o6caAK0ft COCTOHT 
HS CypoBoA KonoMHw 1 (4>Mr.l K 2) 
c saKpeiweHHWMrt a ec RracHett nacTH 
3a6oftHbiM ABHraTeneM 2» nopoAopaspy- 
mawjUHM MHCTpyMeHTOM 3 H aeirrpaTopoM 
4. Ha 6ypoB6ft KonoHHe c t!omcwhi»»o 
xowyra 5 aaicpftiuieHa o'^CiaAaaa kojioh** 
Ha 6, B KOTOpoft BWnc/iHeHa npoAonB- 
Han npope3R 7 co CKOcaMH 8 » rop- 

. UOBUX qaCMX KOJlOHHbl. B iipope3b 7 

BCTaanaKa KapeTKa 9 c paamHMHtftffl 
pojiHKaHH 10 (*Hr. 3-5), sunoJiHen- 
hukh H3 aaKaJieHHott craJiH oCpasyio- ' 

BQtMH B OOcaAHOft KOJIOHHe BlCAb 11 
AlIHHOtt t (*Hr.2). Pa3TOMHMe ponHKH 
• Vo gaxpenneffbr a icapexKe 9 C noMOflii^w 
noAmnirnHKOB 12 KaneMHH, aanrnmeHHux 
OT nuiaMa c nOMOiip>!0 ynnoTHeHHft 13 
(i)iHr.3 H 4). Ha BHemHefl ^acTM Ka- 
peTK-H 9 BwnojiHeH ynop I4,a k hmbt 
Heft ee ^acTH aaKpeiuieBbi samHTHwe 
ruiaMKH 15 M 16, nepeKpHBajoncrte mejib 
c BKCiBKeA H BHyrpeHMeft cropoH o6- 
caAHoft KonoHKM. 3atnHTHwe iwiaHKH yc- 
TaHOBJieHw c o6ecnef cHHeM repMerHs^ * 
•AKH meJiM^ Knfi ^cro noAnpyxHHcn^i 
OT locKxejibBD Apyr APyra c noMombW 
npy»iH 17, HaACTbix Ha nanbUM 18. 
JUiH HCKJBOMewHH nonaAaHHJi tiacTHu 
nuiaMa noA pohhkh 10 icapexKa 9 CHa6- 
xeKa ynnoTHeHHHMH 19 h 20. B eepx* 
hgA ^acTH KapcTKH saKpen/ieH jiotok 
21 A^H OTBoaa nuiaMa ^epea cxcHKy 
oOcranoPi KOJioHHw, ynop 14 xacaeTCH 
BepxHCft TopAOBOft qacTH onopnoro 
craKaHa 22, pacnonojicetiMorc ua ycTbe 
cKDa«HH. Hhh cHHiceHHR A^*opMaUH« 
obcaAHoft KOJioMHU UPH ee pacKpwTwvi 



H yMeMbmeHKH aWBU t meJtn (<tMr.2) 
B o6caAHofl KoAOHwe MoryT Otrrb bm- 
nojiHeHbi nonepemnae HaAPeau 23 
((lmr,6), pacnonoweHHwe BAOAfc npo-- 
5 AO/ibHott npopesH 7 h co«AHHcHHMe c 
HeA»- 

BeitKtmHy pacKpbrpHU o6caAHoft ko- 
noHKW, T.e. niMpHKy b meAH (iJifHr.S) 
H ec AHMKy i (*Hr.2), onpcAeJimor 
10 H3 CJieAywBlHx ycnoBMA:. < b * b^, 
HTX» FAe d\- MaKCHManbKbift AwaMerp 
MacTMA mnana ABHscymerocfli b Konbue- 
BOM ceqcHMM Hemy o6caAHoft n 6ypo- 
BOA KOJlOHHaMH, b^^ - BHpHHa ^ejof, 
15 cooTBCTCTByianaji na^any nnacTH^ccKWx 
Ae^opMaAKft B 6ypoBoA KOAOHHe, N - 
ycHJine na nepeMcmaHHe KapGTKM no 
o6caAHoA KonoHwe h G - oceaart Ka- 
rpysKa Ha aaCoA. 3HaMeKHH b^, k N 
20 onpeAejiHiot 3KcnepHNeHTaAbH0. JUm 
9Toro npeABapwTenbHo auOKpawr orpe- 
aoK TpyOw HyxHoro AHanerpa D, h 
WiHHoil oKono 10 D H paspesajor rpytfy 
BAo^i-* iianpMMap, <>pe3epoBaHHeM wm 
25 c noMoi^bio CBapo^iHoro annapaTa, 

CTpeHRCb npH 3TOM nOJiyTOTb B03M01CH0 

^jibtnyw UHCTory noBepxHocTH paapesa. 
J Ho KpaHM paapeaa AeJi€UOT CKOcU 8 
l{tbHr.2). KortCTpyKwa K:?peTKH npc- 
30 AycMaTpHBaeT ycraHoBKy b KeA poroi- 
KOB CO cMemem'eM (*Hr*5) xaKKM o<S- 
paaoM, HXo6w oJipHHa Hx pwa KCCKonb- 
Ko npesbiaiaAa MaKCHManbHo BosMomHwA 
pasMep uacTHA mnaMa. 
35 ' SaxeM noABOAHT KapexKy k cKocy 
8 TpySu if» HAHOCSi yAapw no Kaperice 
luvf ee ynopy 14 , saroHJiiox Kapericy 
B cepeAKHy paspcBaHHoro y^acxxa, IIph 
3XOM onpeAeJiHOT AJWHy i pacKpwxoA 
40 xiacTH xpyObi H ouertHBawx ycKJine N 
Ha nepeMcmeHMe KapeTKH- Ecam nocjie 
HSBAe^HHH KapexKH H3 xpy6hi nmpMHa 
npopesK ocxaAacb npexneA (rtcxoAHott), 
a ycvtnMe N hb npeBMcmro AonycTWMoro 
45 3KaueKtvc, xo o6caAHy» KOJioHHy Ae-^ 
naiOT K3 AaHHoro ceneHWi xry6. echm 
B BbiepaHHOM oTpesKe xpy6 boshhkjib 
ocxarowaR Ae^opwauHa, xo BwdHpawx 
Apyryw TpyCy c MeHboieft xo/hohhoA 
50 cxeKKK HJiH 6ojxbfflero AnaMerpa. Uo- 

nOAHHTCAbHOfl B03MOXHOCXblO HCKItWMHTb 

ocxaxoKHyw Ae4)opMaA>iio Tpy6bi KsAflex- 
CH nepHOAHMecKflJi nonepeMHan naAPea- 
Ka TpyOu y^acxKaMH 23 baojii> jihhhm 
55 oCHQBHofl npOAontiiofi npopean 7 
(a)Hr.6) KAH aaweHa MexajinHtiecKoA 
Tpy6bJ aa HeMeTannHwecKyio, HanpHMep 
noJiHaxwieHOByw. YKaaaHHwe MepotrpHH- 
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TKH nosBonawT oflKOBpeMeHiio cHHSKTb 
H ycHJiMe ann npofloK^HHfl icapexKM no 
Tpy5e, AnHHy aamMTHWx tutaHOK 15 « 

16 BUOKPOIOT paBHOft nOJlOBHHe aJIHHbl 

n^enMy r.e. P/2. 

ycTpoAcTDo AJ»H 6ypenHH CKBaatMH 
c oAHOBpeMeHiioft o6caAKOft co6HpaiOT 
K paCoTflWT c HV04 cjTeAVKWtM oGpasOM* 

nepexi MauaJiOM CypOHUH aaroraBmi- 
BaK>T oGcAflHyw KoJiOHKy pac^eTHoft 

AnHHN, flOCTflTOMHOft AJTH nepeKpbTTrtH 
BCett HOfllHOCTH PbCXJlbDC OTJlO^KeHMfl, H 

BbinoJiH«K>T B Heft npoE03ii.HyK) npopesb 
7 CO CKOcaMH 8, yraaaHHWH caoco6ort. 
a ecjm Meo5xoAKMO^ AonoJiHHTejitHua 
nonepe^iKwe waApeaw 23 ((t>Kr-2, 6). 
3aKpenJiHioT «a OypoBOft KonoHHe aa- 
(5oAHwft rHAPOABHrareitb 2 (HanpwMep, 
ryp<So6yp>, nopoAopaspymajonotfi hhctpy- 
newT 3, ueHTparop 4 k o6caAMyio ko- 
noKHy 6 c noMombw xoMyra.S. npH 
3TOM noponopaapyinaioniwft HhCTpywertT 
AOincen (d flaHHOM BapuaHre npiweKe- 

KH« yCTPPftCTBa) CSO6OAHO TTpOXOffHTb 
B oOcaAHOft KOJIOKHC H BMCTynaTb K3 

Hce Ha HeicoTQpyTO seJiOTHHy. 

flance saKpennRioT k mamefi uacTH 
KaperKK 9 ynnoTHeHKe 20 h saapiTHue 
nnaiocH 15 K 16, noAnpyHJweHWJe h 
coejxHHeHKue Mcwv co6oft c noMombw 
n&nbueB 18. 

noABOART KapeTKy 9 K o6caAHoft 
KOJiofiHe CO CTopoKw nopoAOpaapymaxr- 
mero HHcrpyMeHfa 3 h saemaioT ee 
BManane tn ckoc S, a ^axen b npope3ip 
Tpy6bi ynopoM 1A H^pyny AO rex nop, 
noKa KOHW sa^KTHWx irnaHOK AOftAVr 
flo Krawero oOpeaa oOcaAHOft kojiohhu. 
BypoBoft CHapHA BHrcraHBawT b sep- 

THKaJIbKOM nOJIO»eBKH HHA TOHKOft 6y- 

peiiK5i, noABOfliiT noA Hero onopKwft 
craKaH 22 (*Hr.1-3), BCTaB/wwr b 
BepxHiow ^acTb KaperKM 9 yrmoTHeHKC 
19, xaM xe saKpeiuiHioT noroK 21 h 
npHcrynaiOT K 6ypeHKK). 

flnfl DToro B noJiocTi> OypoBOft ko- 
jioHHtj noAawT noA HanopoM paCouyw 
TOAKOCTb, KOTopaH, HpoftAS ^epes 
rMAPOABHrarejib 2> npKBOAHT ao apa- 
mewie nopoAopaapymaiowKft KMCTpyMeHT. 

riocne onycKatmH cKapflA^ 3^^°^ 
HawnaeTc;! yrnySKa cKBaroKbi b pbncjxoft 
Tonme, PtiaKTHBHbin MoneHT or rMAPO- 
AParaTejiii BocrrpMKitMaeTCii nauxort 
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CTAHKa Hepe3 nepXHiOK? ^aCTb KOJIOMKbl 

bypiijn^Hbix TpyO, B nasanbHurrt MOMer*T 
yrJiyCKH cHapRAa oTpa6oTanMaH xnji- 
;^ocTi» CO nwanoM waru^eaeTCH ns-noA 
5 oGcaAHoft ko/iohhw. fla/ibHeftwce 3ar/iy6- 
neHMe cwapnAa rrpoHCxoAHT sa CMer 
pasHbisa piifxjiofi Tonmit h paspymcHW^i 
ee nopoAOpaspyiaawaiHM HHCTpyMCHTOM. 
npH 9TOM ynop 1A KaperxM conpuKa- 
catncM c TopuoDoAunoBepxHocThio cxa-* 
KaHa 22 ((l)Mr.3), KapeXKa 9 c aattmr- 
HbiMii iinaKKaMT! 15 M 16 yAep7icHBa<?TC>i 
na ypOBBe ycrbfl CKHaiwiHW. Pojthkk 
lO xapeTKH MaviHHawT KaTiiTbCn no 
onocKOCTiiM npopeaH 7 o6caAHori ko- 
JTOHUW, oSpaayfl b hcA eerymyio meJib. 
KoTopaa nepeMemaercfl 
KOJioKHe cHH3y BDepx, 
3TOM Ha ypoBHe ycTbH 

npOMUBOMHa^ SKAKOCTb CO DUiaMOM 

nocrynaer n Konbuesoe npocrpaHCTSO 
i4e»Ay oOcaAHoft h OypHJibHoA kojiohh3- 

MK, HOAHHMaeTCH AO ypOBHH KOpeTKK 

9 H KsmcDaeTCH napyicy ^epes oTKpw- 
Tyw ^aCTb mejiM 1 \ no noTKy 21 . 3a- 
mHTHwe HJiaKKH 15 h 16 apeAOTaparaawT 
nonaAariae h aaKJiKKHBaKHc ^acrmx 
mJtaMa B MacTb mejni 11, pacnonojReH- 
Hyw mDKe KapexxH 9, ^to oOecneqHBa- 
CT CMbucaHHe raenw noA AeftcTBHen chjt 
ynpyrocTM o6caAHoft kohohkn. 

B ceow o^epeAb canbHUKOBoe ynJioT- 
HeuHe 19 B BepxHeA qacTK KapeTKH 9 
npeAOTBpamaeT noixaAaKHO n saKjiHHH- 
Ba»vie ^acTMU umaMS nemy pojuiEaMH 
10 H ruiocKOCTHMM paspcaa 7 o6caA- 

HOft KOAOltKW. 



no o6caAHoft 
ocraBancb npH 

CKBa3KHHbt» 
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•K MOMeHTy BaBeproeiiH/t nepeKpwTMS 
flceft Tonw puxnux ornoaceHMft Kaper- 
Ka 9 BbJXOArtT Mepe3 BcpxHwA ckoc 8 
o6caAHofi TpyObj. Ha dtqm 6ypeHHG ape- 
MEHHO npexpaniawT. KapeTKy 9 c nor. 

KOM 21, aaiHHTKblMK njiaHKOHH 15 VI 16, 

a TaKicfi xoMyr 5 cHHMawr. HaAt^HeA- 
inee Oypewe bcaYT b ycrortMKBWX no- 
poAax 6€3 noA-bCMa Oypouoft KOJioKma, 
KapanpiBafl ee no wepe Heo6xoAKMocTH. 
B sroH cnytiae npoMbiaOMHan xwnKocrb 
CO ninaMOM nomiUMaercH c 3a6osi BBepx 
no o6caAHOft kojiohhc h HaJirto^ercH, 
icaic oObiHrio, t,epG9 nepxMee ce c^^eni^e, 
pacnoJioweuHOG hgckojiuko Dbune ypooHH 
noBcpxKocTM rpyHxa. 
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(54) (57) L A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



[vertically along right margin] 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig, 1 and Fig. 2 show a general view of the device in two projections, Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A — A section in Fig. 3; 
Fig. 5 shows the B— B section in Fig, 4, Fig 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 vnth releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about lOD is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 1 S and 1 6 is selected to be equal to half the length of the 

slit, i.e.. 111. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3 , centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 18, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, resuhs in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 1 5 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfeces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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